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Background: There are scarce data about the prevalence of Hymenoptera venom allergy in the general
population. The aim of this study was to determine the prevalence of Hymenoptera venom allergy in the
general adult population of Istanbul.
Methods: A total of 17,064 randomly selected telephone numbers were contacted and 11,816 (69.25%)
individuals who agreed to participate completed a questionnaire. Those who disclosed hypersensitivity
reactions due to Hymenoptera stings in this initial survey were called again and given another ques-
tionnaire. Those who were suspected of experiencing hypersensitivity reactions to Hymenoptera stings
were invited for a clinical investigation with in vivo and in vitro diagnostic tests.
Results: According to the ﬁrst questionnaire, a total of 1171 (9.9%; 95% CI: 9.38e10.47%) were suspected
of having a hypersensitivity to Hymenoptera stings. 51.75% (n: 606) answered the second questionnaire
and 21% (n: 128) of these were still suspected of having a hypersensitivity to Hymenoptera stings (1.1%;
95% CI: 0.9e1.29%). The conﬁrmed prevalence of hypersensitivity to Hymenoptera stings according to
skin tests and in vitro sIgE levels was 0.2% (95% CI: 0.14e0.30%). Nearly all of the participants with
systemic reactions were admitted to the emergency department, although only one tenth of them
received adrenaline in the emergency room. 2.3% carried an adrenaline injector, whereas none of the
patients received venom immunotherapy.
Conclusions: The prevalence of Hymenoptera sting reactions in our geographical region is comparable
with other European studies. There is a need to increase the awareness of adrenaline in the emergency
management of insect sting anaphylaxis and venom immunotherapy in the prophylaxis.
Copyright © 2014, Japanese Society of Allergology. Production and hosting by Elsevier B.V. All rights reserved.Introduction
The prevalence of self-reported systemic Hymenoptera sting
reactions among adults ranges from 0.5% to 3.3% in the US while
European epidemiological studies report the prevalence of sys-
temic reactions between 0.3% and 7.5%.1,2 Similarly, the prevalence
of large local reactions in the general population ranges from 2.4%
to 26.4% in many studies.2 This wide variation may depend on thertment of Internal Medicine,
t Street, Capa, Fatih, Istanbul,
cik).
ety of Allergology.
rgology. Production and hosting by Elsdifferent deﬁnitions of the large local reactions, the degree of
exposure and the study population.3,4
The prevalence of Hymenoptera venom allergy in adults was
evaluated in a number of studies conducted in Turkey.5e7 In each of
these studies, a selected population such as factory workers, bee-
keepers or hospital patients was used to determine the prevalence
of insect allergies in Turkey. However, in developing countries like
Turkey there is a need for large population-based studies which
report both the results of a questionnaire as well as skin and
serological tests that can conﬁrm case histories and evaluate the
general prevalence of Hymenoptera allergy.
The aim of this study was to determine the prevalence of Hy-
menoptera venom allergy in the general adult population of
Istanbul, the biggest city in Turkey with approximately 14 million
inhabitants.evier B.V. All rights reserved.
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Study design
In the previous study of our group which evaluated the preva-
lence of allergies including hypersensitivity reactions to Hyme-
noptera stings, randomly selected telephone numbers from both
the European and Asian sides of Istanbul were contacted in
2005e2006.8 A total of 17,064 telephone numbers were called, of
which 11,816 (69.25%) individuals completed a questionnaire
including hypersensitivity reactions to Hymenoptera stings as well
as 8 questions relating to general allergic diseases. Those who
disclosed hypersensitivity reactions due to Hymenoptera stings in
this survey were called again in 2010e2011 and given another
questionnaire that focused on the details of these reactions. Those
who were suspected of experiencing large local and systemic hy-
persensitivity reactions to Hymenoptera stings were invited for a
personal investigation at the clinic.
Questionnaires
The ﬁrst questionnaire inquired about hypersensitivity re-
actions due to Hymenoptera stings in addition to other atopic
diseases. The reliability of the questions, as well as the sensitivity
and speciﬁcity of the questionnaire were controlled.8 The exact
question related to Hymenoptera reactions in the ﬁrst call was
‘Have you ever experienced an allergic reaction due to a Hyme-
noptera sting?’ Participants who replied ‘YES’ to this question were
also asked the following two questions: If yes, was/were this/these
reaction/s local or systemic? If yes, was the culprit insect a bee or a
wasp?
The second questionnaire was conducted again with telephone
contacts with participants who had answered ‘YES’ to the ﬁrst
question related to Hymenoptera stings. This questionnaire was
given by allergy specialists who were capable of providing detailed
information about the questions when necessary, thereby
increasing the quality of the interviews (Table 1). The systemic
reactions were classiﬁed according to Ring and Messmer and the
deﬁnition of systemic and large local reactions were made ac-
cording to the recent EAACI position paper.2,9 According to this
detailed questionnaire, those who had experienced hypersensitiv-
ity reactions and wanted to participate were invited to the clinic.Table 1
The second questionnaire conducted with 1171 partic
questionnaire.Investigations at the clinic
During the investigations at the clinic, a detailed personal his-
tory was taken; additionally, skin prick tests were applied with
standard extracts of Apis mellifera, Vespula spp., Polistes spp. (100 mg/
ml; Alk-Abello, Spain), positive (10 mg/ml histamine), and negative
(saline) controls on the volar surface of the forearm. Tests were
conducted at least 3 weeks after a sting reaction to avoid false-
negative results during the refractory period. Prick tests were
regarded as positive when the wheal diameter was at least 3 mm
and were equal to 60% of that induced by histamine without re-
action of the negative control after 15 min. Intradermal tests with
the standard extracts of the same venom allergens (Alk-Abello)
were applied in tenfold increasing concentrations from 0.00001 mg/
ml to a maximum of 1 mg/ml of 0.02 ml of venom respectively in
patients whose skin prick tests revealed negative results. An in-
tradermal test was considered positive at a meanwheal diameter of
at least 5 mmwith erythema.10 Additionally, sIgE concentrations of
A. mellifera, Vespula spp., Polistes spp., and tryptase levels were
detected using UNICAP (Phadia, Uppsala, Sweden) in the sera of the
subjects. sIgE levels below 0.35 kU/L were regarded as negative.
Values in the ranges of 0.35e0.69 kU/L, 0.70e3.49 kU/L,
3.50e17.4 kU/L, 17.5e52.4 kU/L, 52.5e99.9 kU/L and >100 kU/L
were considered as class I to class VI respectively. The normal
tryptase level was below 11.4 ng/ml. Patients were not sting
challenged.
All the stages of the study were approved by the Institutional
Ethical Committee (2012/444-1002). Informed consent forms were
collected from patients who were investigated in the clinic.
Statistical analyses
The sample size of the study population was calculated in our
previous study.8 Univariate analyses of categorical variables (age,
familial atopy, household pets, nasal allergy, itching dermatitis/
urticaria, doctor-diagnosed asthma, smoking habits) were con-
ducted using Pearson's X2 test. Multivariate logistic regression
(forward LR) models were performed to examine the association
between the suspicion of hypersensitivity to Hymenoptera stings
and the categorical variables found signiﬁcant in the univariate
analyses. These included age, familial atopy, symptoms of nasal
allergy and itching dermatitis/urticaria. Odds ratios (OR) wereipants who were gathered according to the ﬁrst
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A. Gelincik et al. / Allergology International 64 (2015) 35e40 37given together with the 95% conﬁdence interval (CI). The two-
tailed p-value of <0.05 was considered signiﬁcant.
Results
According to the ﬁrst questionnaire, a total of 1171 (9.9%; 95%
CI: 9.38e10.47%) persons had answered ‘YES’ to the ﬁrst question
related to Hymenoptera stings. The self-reported lifetime preva-
lence of hypersensitivity to Hymenoptera stings calculated for all
age groups and gender is shown in Table 2. It was found as 10% for
both men (95% CI: 8.9e10.9) and women (95% CI: 9.3e10.5). The
prevalence of systemic and large local reactions and the culprit
insects are also shown in Table 3. There was no signiﬁcant dif-
ference between the prevalence of these reactions and the re-
ported culprit insects between the age groups and the two
genders.
In the present study, people without nasal allergies, itching
dermatitis/urticaria or familial atopy were found to experience
more hypersensitivity reactions to Hymenoptera stings. People
aged 40 years old and older were also found to be more affected
(Table 4). Doctor-diagnosed asthma, food hypersensitivity, expo-
sure to cigarette smoke or household pets did not seem to be
inﬂuencing factors on hypersensitivity to Hymenoptera stings.
All 1171 participants with a suspected hypersensitivity to Hy-
menoptera stings were called again and 51.75% (n: 606) answered
the second questionnaire. This second contact was performed 4
years after the ﬁrst contact, which resulted in a reduced answer
rate. 21% (n: 128) of these were suspected of having a hypersen-
sitivity to Hymenoptera stings and were invited for an investiga-
tion at the clinic. 84 subjects did not accept to be investigated in
the clinic. Detailed histories were taken and skin tests were per-
formed on the 44 subjects who agreed to participate.
All the stages of the study are demonstrated in Fig. 1.
Sensitization evaluated by skin prick and/or intradermal tests and
in vitro speciﬁc immunoglobulin E results
Skin tests or sIgE levels revealed that 24 participants were
sensitized to a Hymenoptera compatible with the culprit insect
in their history. The conﬁrmed prevalence of hypersensitivity to
Hymenoptera stings was 0.2% (95% CI: 0.14e0.30%). 16 subjects
described systemic reactions (0.14%; 95% CI: 0.08e0.22%),
whereas 8 reported large local reactions (0.07%; 95% CI:
0.03e0.13%).
The remaining 20 participants revealed negative results on
both skin tests and an in vitro sIgE test. 8 of these subjects had
experienced systemic reactions with 5 of them experiencing their
reactions at least 5 or 6 years previously. As 2 subjects reported
various systemic symptoms after multiple simultaneous stings
and revealed negative diagnostic test results, they were regarded
as having experienced toxic reactions. 10 subjects described large
local reactions.
Skin tests and sIgE levels
Skin tests were conducted with 42 of 44 participants. The two
participants who rejected the skin tests were evaluated with
in vitro sIgE tests. Six, 3 and 1 participants were found sensitized
to solely A. mellifera, Vespula spp. and Polistes spp., respectively
whereas 7 participants were sensitized to both A. mellifera and
Vespula spp., 1 participant was sensitized to both Vespula spp. and
Polistes spp., and ﬁnally 4 partipants were sensitized to all
extracts.
In vitro sIgE tests were carried out with 31 out of 44 partici-
pants. Eight, 3 and 1 participants revealed high sIgE levels to solely
Table 3
Data from the second questionnaire.
The second questionnaire Number (n) Prevalence (%)
Hymenoptera hypersensitivity
suspected
128 1.1 (95% CI: 0.9e1.29%)
Type of reaction
Systemic reactions 61 0.52 (95% CI: 0.40e0.66%)
Grade I 24 39.3
Grade II 15 24.6
Grade III 18 29.5
Grade IV 4 6.6
Large local reaction 63 0.53 (95 %CI: 0.42e0.68%)
Toxic reaction 4 0.03 (95% CI: 0.01e0.09%)
Insect type
Honey bee 64 50
Wasp 21 16.4
Unknown 43 33.6
Subjects who experienced a
reaction within one hour of
exposure
115 89.8
Subjects who experienced more
than 1 reaction
72 56.3
Subjects who were admitted to an
emergency department
56 43.8
Subjects who received adrenaline
in the emergency department
12 9.4
Subjects carrying adrenaline auto-
injectors
3 2.3
Subjects involved in beekeeping 11 8.6
A. Gelincik et al. / Allergology International 64 (2015) 35e4038A. mellifera, Vespula spp and Polistes spp, respectively. Four partici-
pants were sensitized to both A. mellifera and Vespula spp, 1
participant had high sIgE levels to both Vespula spp and Polistes spp.
Serum tryptase levels
3 of 44 participants revealed high levels of serum tryptase
(13.90, 16.60, 17.20 ng/ml, respectively). 2 of these patients had
large local reactions and one experienced a Grade 3 systemic
reaction.
Evaluation of the data from the second questionnaire in patients
who were found sensitive to hymenoptera venom with diagnostic
tests
Data determined from the second questionnaire is shown in
Table 3.
16 of 24 subjects who described systemic reactions were
determined to be sensitized by skin prick and/or in vitro sIgE tests,
and 8 out of 18 subjects (44%) who had experienced large localTable 4
The relationship between age, familial atopy, atopic diseases and the self reported
Hymenoptera venom hypersensitivity.
Hypersensitivity to Hymenoptera stings
Independent variable Crude
odds ratio
Conﬁdence
interval
(95%)
Adjusted
odds ratio
Conﬁdence
interval
(95%)
Lower Upper Lower Upper
Non-existence of familial
atopy
1.64 1.43 1.84 1.33 1.14 1.57
Non existence of nasal
allergy
1.58 1.38 1.82 1.31 1.12 1.54
Non-existence of itching
dermatitis/urticaria
1.68 1.43 1.99 1.31 1.08 1.58
Ages  40 y. o. 1.26 1.12 1.42 1.16 1.09 1.24reactions revealed positive test results. Skin test or in vitro test
positivity was correlated with more than one sting frequency
(p ¼ 0.009).
A total of 22 subjects had experienced severe (Grade III/IV)
systemic reactions. Among these, 13 subjects were over 40 years of
age, 16 were female, 11 had been stung by a honey bee and 11 had
experienced the reaction only once.
According to the second questionnaire 64% of the subjects who
had experienced systemic reactions (39/61) had been admitted to
the emergency department and 18 described severe systemic re-
actions. There was a signiﬁcant correlation between the reaction
severity and admission to the emergency department (p ¼ 0.017).
On the other hand, only 24% of the subjects who had experienced
large local reactions had been admitted to the emergency
department. The difference between those who described sys-
temic reactions and others who had experienced large local re-
actions was signiﬁcant in terms of emergency room admissions
(p < 0.001).
Discussion
This cross-sectional study is the ﬁrst representative study
evaluating hypersensitivity reactions due to Hymenoptera stings in
the general adult population in Turkey. The number of non-
respondents and dropouts, especially during the second tele-
phone contact, may result in an underestimation of the actual
prevalence, however, the large sample size and diagnostic work up
used in addition to the questionnaires strengthen the reliability of
the data.
In our study, the prevalence of Hymenoptera sting reactions,
systemic and large local reactions in adults was found as 9.9%,1.58%
and 8.32%, respectively, according to the ﬁrst questionnaire. When
we consider the prevalence of sting reactions, systemic and large
local reactions according to the second questionnaire, the preva-
lence rates were found as 1.1%, 0.52% and 0.53%, respectively. These
results may reﬂect the reduced answer rate in the second ques-
tionnaire; however we can assume that the application of the
questionnaire by allergy specialists may increase the reliability of
this detailed questionnaire. Also in this second questionnaire large
local reactions were identiﬁedmore accurately by the interviewers.
This may have reduced the percentage of reported large local re-
actions. According to the skin and in vitro sIgE tests, the conﬁrmed
prevalence of sting reactions, systemic and large local reactions
reduced to 0.2%, 0.14%, and 0.07%. This result again seems to depend
on the small number of patients evaluated in the allergy
department.
In other studies either the skin testing or the speciﬁc IgE was
found positive in 50e100% of adult patients with systemic reactions
and in up to 80% of patients with large local reactions.3,11 In our
study nearly half of the subjects who reported systemic reactions
and 44% of people who had experienced large local reactions
revealed positive diagnostic test results.
A recent study indicates that 65% of the hymenoptera venom
allergic patients with an elevated serum tryptase level and a history
of systemic sting reaction have an underlying mast cell disorder.12
In our study the diagnostic evaluation for mastocytosis in 3 pa-
tients with high basal serum tryptase levels, 2 of whom had
experienced only large local reactions, did not reveal mastocytosis.
A bone marrow biopsy was conducted in 1 patient who had
experienced a systemic reaction and found normal. Recently in
hymenoptera venom allergic patients without diagnosed masto-
cytosis, elevated baseline serum tryptase levels were found to be
associated with severe anaphylactic reactions to stings.13,14 As ex-
pected, among these 3 patients, the systemic reaction of the one
patient was a grade 3 reaction. Biphasic anaphylaxis due to insect
Fig. 1. Flow chart of the study and investigations performed.
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ported a biphasic anaphylaxis.
In our study nearly half of the patients were admitted to an
emergency department, with approximately one-tenth of them
receiving adrenaline in the emergency department and with only
2.3% carrying an adrenaline auto-injector. None of the patients were
referred to an allergist and had a prescription of speciﬁc immuno-
therapy. In a nation-wide study in Spain, 64.4% of the Hymenoptera
allergic patients visited the emergency department, which is a
higher percentage than that reported in our study.16 However, nearly
all the subjects who experienced systemic reactions were admitted
to an emergency department in our study. Also the admission rate
was higher than the data presented in a previous Turkish study,
indicating an emergency room visit for 9.3% of the patients.5
According to our ﬁndings none of the patients investigated in
our clinic had received venom speciﬁc immunotherapy before. This
may be due to the fact that they had not attended an allergy clinic
before. Besides allergy clinics are very rare when compared to the
high population of Istanbul. In fact there are few allergy clinics in
Istanbul This ﬁnding was in parallel with the only epidemiological
study of adult hymenoptera venom allergic patients conducted in
Turkey previously.5
In the literature one-third of patients were reported as having a
prescription for self-injectable adrenaline.11 In a recent multicenter
study of emergency department visits for insect sting allergies,13% of
patients with insect sting anaphylaxis received epinephrine in the
emergencydepartment, 27%of theSRpatients received aprescription
for self-injectable epinephrine and 20% were ofﬁcially referred to an
allergist.17 Since our results revealed lower usage and prescription
percentages of epinephrine, it shows the importanceofpost-graduate
education for emergency department doctors regarding epinephrine
usage in the acute treatment of anaphylaxis due to insect stings.
In our investigations at the clinic we did not use sting challenge
tests as an initial diagnostic tool since they are not indicated for
patients who have not been treated with immunotherapy.11 One
limitation of our study is that for people who had experiencedanaphylaxis with negative sensitivity, further diagnostic pro-
cedures such as basophil activation tests or recombinant venom
allergen extracts could have been tried.
In conclusion, the prevalence of Hymenoptera sting reactions in
our geographical region is comparable with other European
studies. Gender and atopic diseases do not seem to affect the
prevalence of sting reactions whereas people aged 40 years and
older are more affected. The most frequent culprit insect is the
honey bee. Nearly all of the participants with systemic reactions
were admitted to the emergency department, although only one
tenth of them received adrenaline in the emergency room and 2.3%
carry adrenaline injector, whereas none of the patients received
venom immunotherapy. Therefore there is a need to increase the
awareness of adrenaline in the emergency management of insect
sting anaphylaxis and venom immunotherapy in the prophylaxis.
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